Molecular mechanisms of cytotoxicity: comparison of complement and killer lymphocytes.
The membrane attack complex of complement is an amphiphilic fusion product of 5 glycoproteins, C5, C6, C7, C8 and C9. The membrane attack complex forms transmembrane channels that vary in size depending on the number of C9 molecules incorporated into the complex. The C5b-8 complex forms small channels and at high multiplicity can kill nucleated cells. At least 12 C9 molecules are required to form tubular poly C9 which evokes the ultrastructural image of the classical membrane lesion produced by complement. The membranes of erythrocytes and other blood cells contain a 70,000 dalton protein that can inhibit channel formation by the membrane attack complex. This protein is species specific and has been called homologous restriction factor. A cytotoxic protein immunochemically related to C9 was isolated from cytotoxic human large granular lymphocytes and from OKT3 activated human peripheral blood mononuclear cells. In the presence of Ca++, isolated C9 related protein (C9RP) formed circular structures that resembled poly C9. C9RP efficiently killed K562 cells, human melanoma cells, Raji cells and human large granular lymphocytes. The results suggest that the channel forming protein of cytotoxic lymphocytes and C9 of complement have a common evolutionary ancestry.